The molecule
1,1'-dioctadecyl-3,3,3c3'-tetramethylindocarbocyanine perchlorate (Dii) is a fluorescent dye which diffuses within cell membranes. 
Materials and Methods
The dyes Dil (1,1-dioctadecyl-3,3,3 3'-tetramethylindocarbocyanine perchborate) and DiO (3, Figure  3A) . In neurons of the medial vestibulam nucleus, the endoplasmic reticulum was also heavily labeled ( Figure  3B Figure  3D ).
In labeled cell bodies, the heaviest label was found in structunes resembling lysosomes ( Figures  4A and 4B ). These particles typically showed a ring-like structure with an unlabeled cone, an electron-dense outer layer of 20-50 nm thickness, and a total diameter of 100-300 nm ( Figure  4B ). Dil-photoconverted label was not observed in the surface membranes ( Figures  3A, 3B , and 4A-4C), but the nuclear envelope appeamed to be labeled in a few neurons ( Figure  3B ). In cells with label of the endoplasmic reticulum, the bameblae sometimes were labeled heterogeneously ( Figure  4C) ; label was particularly heavy in the endoplasmic reticulum in peripheral portions ofthe cell and at sites where the reticulum was contiguous with the surface membrane ( Figure 4C ). Diffusion ofDil appeared to be largely restricted to membranes in the cytoplasm between the surface membrane and the nuclear cell membrane. The nuclear chromatin remained virtually unlabeled, and Dii did not appear to cross the surface membrane and spread to neighboring neurons ( Figures  3A and  4A-4C) .
The differential labeling patterns of the two types of metnogradely Dil-labebed neurons are shown schematically in Figure 5 .
Discussion
The significance ofDil and DiO for neuronal tracing has been discovered only recently. Honig and Hume (8,9) described the advantages of these compounds for selective labeling of nerve cells in vivo and in vitro. Subsequently, Godement and co-workers (7) meported that labeling properties of Dii and DiO were preserved in tissue that had been fixed with aldehydes.
Tracing with Dii
The unique properties of the cambocyanine dyes make these com- :
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